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Relation of Alcohol Intake to Left Ventricular Mass: 
The Framingham Study 
TERI A. MANOLIO, MD, MHS, DANIEL LEVY, MD, FACC,* ROBERT J. GARRISON, MS, 
WILLIAM P. CASTELLI, MD,* WILLIAM B. KANNEL, MD, FACCt 
Bethesda, Maryland and Framingham and Boston, Massachusetts 
Alcohol has direct toxic effects on the myocardium and is associ-
ated with elevated blood pressure, but its relation to left ventric-
ular mass independent of blood pressure level has not been 
assessed. Reported alcohol intake and left ventricular mass mea-
sured by echocardiography were evaluated in 1,980 men and 
2,511 women 17 to 90 years of age and free of cardiovascular 
disease in the Framingham offspring and cohort study. 
The relation of reported alcohol intake to left ventricular mass 
was assessed by gender-specific multivariate regression analysis 
adjusting for age, height, body mass index, systolic blood pres-
sure, history of hypertension and cigarette smoking. Alcohol 
intake was positively associated with left ventricular mass in men 
Echocardiographically determined left ventricular mass is 
strongly associated with the incidence of cardiovascular 
disease and death (1,2). Several factors associated with 
increased left ventricular mass have been identified, includ-
ing age, gender, blood pressure, body size, physical activity 
(3,4) and blood viscosity (5). Enlargement of the heart has 
also been observed in chronic alcoholism (6,7), and an 
association between alcohol consumption and increased left 
ventricular mass was recently demonstrated in a group of 
alcoholic patients (8). 
An association between alcohol consumption and in-
creased left ventricular mass in a nonalcoholic general 
population sample has not been explored to date. Alcohol is 
known to have direct toxic effects on the myocardium (9) 
and to be associated with elevated blood pressure (10), but 
the relation of alcohol intake to left ventricular mass inde-
pendent of blood pressure has not been examined. This 
analysis was performed to describe the relation of reported 
From the Division of Epidemiology and Clinical Applications, National 
Heart, Lung, and Blood Institute, National Institutes of Health. Bethesda, 
Maryland; 'Framingham Heart Study, National Heart, Lung, and Blood 
Institute, Framingham, Massachusetts and tSection of Preventive Medicine 
and Epidemiology, Boston University School of Medicine, Boston, Massa-
chusetts. This study was supported by Contract HC-38038 from the National 
Heart, Lung, and Blood Institute. 
Manuscript received May 21, 1990; revised manuscript received August 
28, 1990, accepted September 14, 1990. 
Address for reprints: Teri Manolio, MD, MHS, Clinical and Genetic 
Epidemiology Branch, EBP/DECA, National Heart, Lung, and Blood Insti-
tute, Federal Building, Room 301, 7550 Wisconsin Avenue. Bethesda, Mary-
land 20892. 
©199l by the American College of Cardiology 
(p < 0.01) but not in women (p = 0.64). When stratified by 
beverage type, beer and wine in both men and women and liquor 
in men were positively related to left ventricular mass. The lack of 
association of total alcohol intake to left ventricular mass in 
women appeared to be due to a negative association (p < 0.01) 
with liquor. The strongest positive associations were with wine in 
men (p < 0.001) and beer in women (p < 0.05). 
Alcohol use is independently associated with left ventricular 
mass; this association may vary by beverage type. In persons with 
unexplained left ventricular hypertrophy, excessive alcohol intake 
should be considered. 
(J Am Coil Cardiol1991;17:717-21) 
alcohol intake to echocardiographically determined left ven-
tricular mass in a general population sample and to deter-
mine the strength and independence of this relation after 
adjustment for blood pressure level and other factors. 
Methods 
Study patients. Study design and selection criteria for the 
original Framingham population-based sample and their off-
spring (and spouses of offspring) have been described (11). 
All subjects gave informed consent to participate in this 
study, and the protocol was approved by the Boston U ni-
versity Institutional Committee on Human Research. Peri-
odic examinations of study participants have included mea-
surement of height, weight and blood pressure. For purposes 
of analysis, hypertension status was defined as systolic 
blood pressure 2: 160 mm Hg or diastolic blood pressure 
2:95 mm Hg, or both, on two successive readings or current 
use of antihypertensive medication. Participants with prev-
alent cardiovascular disease were excluded from this analy-
sis. 
Usual alcohol intake was assessed by questionnaire in 
1,980 men and 2,511 women 17 to 90 years of age in the 
Framingham cohort (examination cycle 15) and offspring 
(examination cycle 2) studies. Intake data were collected 
separately for three beverage types (beer, wine and liquor), 
as reported number of cans, glasses or drinks usually con-
sumed per week. Total weekly alcohol intake was estimated 
(12) in ml/week as: 13.32 x beers/week + 12.00 x wines/ 
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Figure 1. Mean alcohol consumption by age in men. The number of 
participants reporting any alcohol consumption/total number of 
participants for each age group is as follows: age <30 years = 
118/133; age 30 to 30 years = 3911455; age 40 to 49 years = 443/533; 
age 50 to 59 years = 320/407; age 60 to 69 years = 259/333; age >69 
years = 81/114. Solid bars = beer; hatched bars = wine; open bars = 
liquor. 
week + 17.10 x liquors/week. Alcohol intake for reported 
nondrinkers was set equal to zero for purposes of analysis. 
Echocardiography. M-mode echocardiograms were per-
formed between 1979 and 1983 (cohort examination cycle 16 
and offspring examination cycle 2). Echocardiograms were 
of adequate quality to assess left ventricular mass in 60% of 
the original cohort participants (mean age 69 years. range 59 
to 90) and 94% of the offspring participants (mean age 44 
years, range 17 to 75). As reported previously (13), subjects 
with inadequate echocardiograms were more likely to be 
older and to have lower vital capacity and overt cardiovas-
cular disease than those with adequate studies. Left ventric-
ular mass was estimated by the Penn convention (14). Left 
ventricular septal and posterior wall thickness and left 
ventricular internal diastolic dimension, unadjusted for age 
or body size and used as continuous variables, were used as 
indicators of wall thickening or dilation, respectively. 
Statistics. Univariate product-moment correlations and 
multiple linear regression analysis were used to assess the 
relation between reported alcohol intake and left ventricular 
mass. Analysis of covariance was used to estimate adjusted 
mean left ventricular mass values for alcohol consumption 
strata. All analyses were performed using the SAS statistical 
analysis system (15). 
Results 
Alcohol consumption. Mean alcohol consumption. total 
and by beverage type, differed by gender and age (Fig. I and 
2). Nineteen percent of men and 35% of women reported that 
they were nondrinkers; the proportion of nondrinkers in-
creased with increasing age in both men and women. Men 
consumed significantly higher amounts than women, except 
for wine in the two youngest age groups. Beer and wine 
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Figure 2. Mean alcohol consumption by age in women. The number 
of participants reporting any alcohol consumption/total number of 
participants for each age group is as follows: age <30 years = 
92/132; age 30 to 39 years = 411/579; age 40 to 49 years = 427/587; 
age 50 to 59 years = 3211458; age 60 to 69 years = 294/483; age >69 
years = 1261272. Solid bars = beer; hatched bars = wine; open bars 
= liquor. 
consumption were highest at younger ages, and liquor con-
sumption was greater in participants >50 years of age. 
Correlation of left ventricular mass and alcohol consump-
tion (Table 1). Left ventricular mass was greater in men than 
in women and increased with age (mean 190 to 215 g in men 
aged 30 to 70+ years; 119 to 153 g in women aged 30 to 70+ 
years). as has been demonstrated previously (3). Left ven-
tricular mass was correlated with alcohol consumption and 
with several other covariates. Strong correlations with left 
ventricular mass were observed for age, systolic pressure, 
body mass and height, and alcohol intake was significantly 
correlated with systolic pressure. Alcohol intake was 66 
mllweek greater in male smokers and 36 mllweek greater in 
female smokers (p < 0.001). 
U sing a multiple linear regression model stratified by 
gender to adjust for age. smoking, height, body mass index 
and blood pressure, left ventricular mass was associated 
with total alcohol intake in men but not in women (Fig. 3). 
On examination of alcohol intake for each beverage type, 
Table 1. Correlation Coefficients (r) of Major Variables With 
Alcohol Intake and Left Ventricular Mass 
Men Women 
Alcohol LV Alcohol 
Intake Mass Intake 
(ml/wk) (g) (ml/wk) 
Height (m) 0.02 0.16* 0.11* 
BMI (kglm2) 0.00 0.36* -0.08* 
SBP(mm Hg) 0.13* 0.21* 0.01 
Age (yr) -0.01 0.13* -0.04 
LV 
Mass 
(g) 
0.00 
0.49* 
0.34* 
0.35* 
*p < 0.001. BMI = body mass index: LV = left ventricular: SBP = 
systolic blood pressure. 
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Figure 3. Left ventricular (LV) mass by total alcohol intake, ad-
justed for age, smoking, height, body mass index and blood pres-
sure. 
alcohol intake was associated with increased left ventricular 
mass for all beverage types in both men and women except 
for liquor in women, which showed a significant negative 
relation (p < 0.01). 
Association in nonhypertensive subjects (Table 2). To de-
termine whether the association was primarily limited to 
participants with hypertension, analyses were repeated ex-
cluding hypertensive subjects. Beta coefficients for the non-
hypertensive subgroup were similar to those for the group as 
a whole, although statistical significance was diminished 
because of decreased sample size. The magnitude of the 
regression coefficients for wine were much greater than 
those for other beverage types in every stratum except for 
nonhypertensive women. The regression coefficients shown 
can be interpreted as the increment in left ventricular mass in 
grams per 1 ml/week increment in alcohol intake. 
Increments in left ventricular mass for comparable incre-
ments in independent variables (Table 3). Direct comparison 
of the strength of the associations with left ventricular mass 
by comparison of beta coefficients or significance testing is 
difficult because of the different units of measurement and 
ranges of values for each variable in the model. To address 
this issue, increments in left ventricular mass associated 
Table 2. Multivariate Linear Regression Coefficients for Alcohol 
Consumption (mllwk) and Left Ventricular Mass (g) 
Men Women 
Alit Nonhypertensivet Alit Nonhypertensivet 
Total alcohol 0.0162* 0.0147* -0.0033 -0.0018 
Beer 0.0127 0.0137 0.0342* 0.0301 
Wine 0.0985* 0.0920* 0.0323* 0.0149 
Liquor 0.0045 -0.0011 -0.0299' -0.0202* 
*p < 0.05. t Regression models include age, cigarette smoking. height, 
body mass index, blood pressure and hypertension status; :j:regression models 
include all these factors except hypertension status. 
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Table 3. Left Ventricular Mass Increment (g) for Given 
Increments in Independent Variables (all variables included in 
model simultaneously) 
Interquartile 
Range All Beverages Wine Only 
Men Women Men Women Men Women 
Alcohol (ml/wk)* 210 (30) 90 (30) 3.5 -O.3t 3.0 1.0 
Age (yr) 20 24 11.9 17.8 11.7 18.0 
Smoking (yes/no) 2.3t 4.7 3.8t 4.7 
Height (em) 10.1 8.9 21.0 12.0 21.2 11.9 
BM! (kg/m2) 4.4 5.6 25.3 21.5 25.3 21.7 
SBP (mm Hg) 22 26 5.7 3.4 6.2 3.3 
Hypertension 8.6 9.1 8.5 9.2 
(yes/no) 
*Interquartile range for alcohol consumed as wine shown in parentheses. 
tp > 0.05. Abbreviations as in Table I. 
with comparable increments in independent variables were 
estimated from the distribution of these variables in the 
Framingham popUlation, using the difference between the 
75th and 25th percentile values (interquartile difference). 
The largest left ventricular mass increments were associated 
with body mass index, height and age. A 210 mllweek 
increment in total alcohol intake was associated with a 
relatively modest increment in left ventricular mass, which 
was statistically significant only in men. A 30 mllweek 
difference in alcohol consumed as wine was associated with 
a similar increment in left ventricular mass, which was 
significant in both men and women. 
Wall thickness versus dilation. To determine whether the 
association with increased left ventricular mass was primar-
ily due to wall thickening or to dilation, analyses were 
repeated using wall thickness and internal diastolic dimen-
sion as dependent variables. Alcohol intake was related to 
both types of cardiac enlargement (again, except for liquor 
intake in women), but neither type seemed to have a 
predominant effect. No associations were noted between 
total alcohol intake and fractional shortening or ejection 
fraction, though there was a weak negative association with 
alcohol consumed as beer for these two variables in both 
men and women (p < 0.03). 
Discussion 
Alcohol intake was associated with increased left ventric-
ular mass after adjustment for blood pressure level and other 
factors in this community sample. Such a relation was 
postulated on the basis of the cardiac enlargement previ-
ously reported in patients with chronic alcoholism (6-8). 
This association has not been reported in a population-based 
study such as the Framingham study, in which moderate 
levels of alcohol consumption predominate. 
Cardiac effects of alcohol. Alcohol is believed to have a 
direct toxic effect on the myocardium, either through its 
parent molecule, ethanoL or its major metabolite, acetalde-
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hyde (9). Microscopic changes in the myocardium of alco-
holics include increased endocardial thickness, interstitial 
fibrosis, myocytolysis and myocyte hypertrophy; ultrastruc-
tural changes include mitochondrial enlargement and vacu-
olization, disorganization of mitochondrial cristae, dilation 
of the sarcoplasmic reticulum, loss of myofilaments and 
increased numbers of lipid droplets (8). Such changes had 
previously been attributed to malnutrition or thiamine defi-
ciency, but have been demonstrated to occur in alcoholics 
with normal nutritional status (8,9). The biologic mecha-
nisms for these effects remain elusive, but hypothesized 
mechanisms include electrolyte disturbances (16), unusual 
metabolites of alcohol (17), membrane alterations (18), inhi-
bition of protein synthesis (19) and impairment of contractile 
protein function (20). 
Echocardiographic findings in alcoholics. Echocardio-
graphic changes observed in alcoholics with and without 
overt congestive heart failure include increased left ventric-
ular mass, increased left ventricular systolic and diastolic 
dimensions, increased left atrial dimension and decreased 
left ventricular percent fractional shortening (6). Some in-
vestigators (7) have observed predominant increases in left 
ventricular wall thickness, suggesting cardiac hypertrophy, 
whereas others (21) have seen a primary effect on end-
diastolic dimension, suggesting cardiac dilation. We ob-
served both these effects and were unable to attribute the 
increase in left ventricular mass predominantly to either one. 
Effects in men versus women. The gender difference in the 
association between alcohol intake and left ventricular mass 
was not explained by differences in age, body mass or size, 
blood pressure, smoking or hypertension status. The nega-
tive association of left ventricular mass with alcohol con-
sumed as liquor in women is puzzling and could conceivably 
be due to gender differences in reporting alcohol intake. 
Using high density lipoprotein (HDL) cholesterol levels as a 
biologic marker of alcohol intake, however, we observed 
consistent positive associations between alcohol intake and 
HDL levels in both men and women and in every beverage 
type. Thus, selective underreporting in high liquor consump-
tion categories does not appear to be an adequate explana-
tion for our results. Selective avoidance of liquor consump-
tion among women most likely to have increased left 
ventricular mass, such as those with hypertension or obe-
sity, might also explain this relation, but we observed no 
association between liquor intake and the presence of hyper-
tension or obesity. 
Another possibility is that the effects of alcohol may differ 
by gender, as has been observed in a study (22) of systolic 
time intervals in male and female alcoholics. Abnormalities 
in systolic time intervals, especially in the ratio of preejec-
tion period to left ventricular ejection time, are sensitive 
indicators of depressed cardiac contractility (23). Male alco-
holics were observed to have prolonged preejection period 
and increased ratio of preejection period to left ventricular 
ejection time compared with male nonalcoholics, but no 
difference was discerned between female alcoholics and 
lACC Vol. 17. No.3 
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female nonalcoholics, even when controlling for severity of 
alcoholism by limiting analysis to those with biopsy-proven 
cirrhosis. Few other echocardiographic studies have in-
cluded women, so explanation of this gender difference 
awaits further study. Recently reported (24) differences by 
gender in metabolism of alcohol may also play a role. Of 
interest, alcohol has been related to total mortality (25) and 
coronary heart disease mortality (26) in Framingham men 
but not women; failure to demonstrate an effect in women 
has been attributed to their lower consumption levels and 
mortality rates. 
Role of beverage type. The differences observed by bev-
erage type are interesting, but adequate explanation of them 
requires more data than are available. Previous studies have 
shown differences by beverage type in the relations between 
alcohol and death (26) and alcohol and blood pressure (27), 
but the mechanisms of these differences remains unclear. 
Hypothesized mechanisms have included differences in con-
geners and electrolytes contained in different beverages, 
differences in life-style or sociobehavioral factors associated 
with beverage type and differences in dietary intake accom-
panying the intake of specific beverages. Until the effects of 
these differences can be assessed, it seems prudent to focus 
on total alcohol intake instead of intake by beverage type. 
Limitations. A limitation of this analysis is that alcohol 
consumption was assessed at only one point in time. Current 
consumption may not be strongly related to total lifetime 
consumption, especially in older subjects with intercurrent 
disease. If the relation of alcohol intake to cardiac enlarge-
ment is related to lifetime consumption, the effect of age in 
particular should be kept in mind; a 60 year old person 
reporting a 30 mllweek current intake has undoubtedly had 
greater lifetime exposure to alcohol than a 30 year old person 
reporting the same level. Because alcohol consumption 
decreases with age and intercurrent disease, use of current 
levels is likely to underestimate a lifetime effect, especially 
in the elderly, and would bias any estimates of an alcohol-left 
ventricular mass relation toward zero. Adjustment for age in 
multivariate analyses may diminish but probably not remove 
this effect. 
These results should not be overinterpreted. We observed 
a cross-sectional association between low to moderate alco-
hol consumption and a very sensitive measure of cardiac 
enlargement, namely, echocardiographically defined left 
ventricular mass. Our observations should not be used, 
however, as a basis for inferences regarding the relation of 
alcohol intake to risk of cardiovascular disease. The relation 
of alcohol to cardiovascular disease risk is complex because 
alcohol intake is also associated with major cardiovascular 
risk factors such as cigarette smoking, high blood pressure 
and low HDL cholesterol levels. The overall effect of 
moderate alcohol intake on the incidence of death in 
Framingham and other studies is a beneficial one; thus, 
recommendations to lower alcohol intake in an effort to 
lower the risk of cardiovascular disease are unwarranted at 
this time. 
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Comparison with other risk factors. Although increased 
left ventricular mass has been demonstrated to be associated 
with increased mortality rate from cardiovascular disease, 
left ventricular enlargement is caused by many factors and 
most factors identified to date have greater effects than those 
we observed for alcohoL The increment in left ventricular 
mass in men for a 210 ml/week increase in alcohol intake was 
the smallest of all calculated increments except for that 
associated with smoking; it was less than three-fifths of the 
increment associated with a 22 mm Hg increase in blood 
pressure and less than one-seventh of that observed for a 
4.4 kg/m2 increase in body mass index. The magnitude of 
these effects suggests that if a cause and effect relation 
exists, attempts to reduce alcohol intake might be much less 
effective in reducing left ventricular mass than attempts to 
reduce blood pressure or obesity. 
Conclusions. Despite these considerations, the demon-
stration of an association between reported alcohol intake 
and increased left ventricular mass in a population-based 
sample is intriguing and deserves further study. As the 
causes of left ventricular enlargement are elucidated, it will 
be important to examine possible mechanisms by which 
alcohol or its metabolites could exert such an effect. The 
importance of alcohol-associated left ventricular enlarge-
ment must also be assessed in longitudinal study and its 
magnitude should be explored in specific subgroups, such as 
those at differing risks for cardiovascular disease or enlarge-
ment. Finally, evaluation of regression of left ventricular 
enlargement after a reduction in alcohol intake, as has been 
observed after abstinence in alcoholic cardiomyopathy (28), 
should be completed before any broad-based recommenda-
tions on alcohol intake can be considered. 
References 
1. Levy D, Garrison RJ, Savage DD, Kannel WB, Castelli WP. Left 
ventricular mass and incidence of coronary heart disease in an elderly 
cohort: the Framingham Heart Study. Ann Intern Med 1989:111:101-7. 
2. Levy D, Garrison RJ, Savage DD, Kannel WB, Castelli WP. Prognostic 
implications of echocardiographically determined left ventricular mass in 
the Framingham Heart Study. N Engl J Med 1990:322: 1561-6. 
3. Dannenberg AL, Levy D, Garrison RJ. Impact of age on echocardio-
graphic left ventricular mass in a healthy population: the Framingham 
study. Am J Cardiol 1989:64: 1066-8. 
4. Henry WL, Gardin JM, Ware JH. Echocardiographic measurements in 
normal subjects from infancy to old age. Circulation 1980;62: 1054-61. 
5. Devereux RB, Drayer n. Chien S, et al. Whole blood viscosity as a 
determinant of cardiac hypertrophy in systemic hypertension. Am J 
Cardiol 1984;54:592-5. 
6. Mathews EC, Gardin JM, Henry WL, et al. Echocardiographic abnor-
MAN OLIO ET AL. 721 
ALCOHOL AND VENTRICULAR MASS 
malities in chronic alcoholics with and without overt congestive heart 
failure. Am J CardioI1981;47:570-8. 
7. Askanas A, Udoski M, Sadjadi SA. The heart in chronic alcoholism: a 
noninvasive study. Am Heart J 1980;99:9-16. 
8. Urbano-Marquez A, Estruch R, Navarro-Lopez F, Grau JM, Mont L, 
Rubin E. The effects of alcoholism on skeletal and cardiac muscle. N Engl 
J Med 1989;320:409-15. 
9. Rubin E. Alcoholic myopathy in heart and skeletal muscle. N Engl J Med 
1979;301 :28-33. 
10. MacMahon S. Alcohol consumption and hypertension. Hypertension 
1987;9: 111-21. 
II. Kannel WB, Feinleib M, McNamara PM, Garrison RJ. An investigation 
of coronary heart disease in families: the Framingham Offspring study. 
Am J Epidemiol 1979;110:281-90. 
12. Dyer AR, Cutter GR, Liu K, et al. Alcohol intake and blood pressure in 
young adults: the CARDIA study. J Clin EpidemioI199O;43:1-14. 
13. Savage DD, Garrison RJ, Kannel WB, Anderson SJ, Feinleib M, Castelli 
WP. Considerations in the use of echocardiography in epidemiology: the 
Framingham study. Hypertension 1987;9(suppl 11):11-40-4. 
14. Devereux RB, Reichek N. Echocardiographic determination of left ven-
tricular mass in man: anatomic validation of the method. Circulation 
1977:55:613-8. 
15. SAS Institute Inc. SAS User's Guide: Basics, Version 5 ed. Cary, NC: 
SAS Institute, 1985. 
16. Kischuk RP, Otten MD, Polimeni PI. Effect of acute alcoholic intoxica-
tion on myocardial electrolyte and water distributions. J Mol Cell Cardiol 
1986;18: 197-205. 
17. Alling C, Gustavsson L, Mansson JE, Benthin G, Anggard E. Phosphati-
dylethanol formation in rat organs after ethanol treatment. Biochim 
Biophys Acta 1984;793:119-22. 
18. Taraschi TR, Rubin E. The effects of ethanol on the chemical and 
structural properties of biological membranes. Lab Invest 1984;50:174-
83. 
19. Rubin E, Beattie DS, Lieber CS. Effects of ethanol on the biogenesis of 
mitochondrial membranes and associated mitochondrial functions. Lab 
Invest 1970;23:620-7. 
20. Puszkin S, Rubin E. Adenosine diphosphate effect on contractility of 
human muscle actomyosin: inhibition by ethanol and acetaldehyde. 
Science 1975;188:1319-20. 
21. Dancy M. Leech G, Bland JM, Gaitonde MK, Maxwell 10. Preclinical 
left ventricular abnormalities in alcoholics are independent of nutritional 
status, cirrhosis. and cigarette smoking. Lancet 1985;1:1122-5. 
22. Wu CF, Sudhakar M, Jaferi G, Ahmed SS, Regan TJ. Preclinical 
cardiomyopathy in chronic alcoholics: a sex difference. Am Heart J 
1976:91 :281-6. 
23. Ahmed SS, Levinson GE, Schwartz CJ, Ettinger PO. Systolic time 
intervals as measures of the contractile state of the left ventricular 
myocardium in man. Circulation 1972;46:559-71. 
24. Frezza M. di Padova C, Pozzato G, Terpin M, Baraona E, Lieber CS. 
High blood alcohol levels in women. N Engl J Med 1990;322:95-9. 
25. Gordon T, Kannel WB. Drinking and mortality. Am J Epidemiol 1984; 
120:97-107. 
26. Friedman LA. Kimball A W. Coronary heart disease mortality and alcohol 
consumption in Framingham. Am J Epidemiol 1986;124:481-9. 
27. Klatsky AL. Friedman DG. Armstrong MA. The relationships between 
alcoholic beverage use and other traits to blood pressure: a new Kaiser 
Permanente study. Circulation 1986;73:628-36. 
28. Demakis JG. Pros key A. Rahimtoola SH, et al. The natural course of 
alcoholic cardiomyopathy. Ann Intern Med 1974;80:293-7. 
